A DVANCES IN PERINATAL MEDIcine have dramatically improved neonatal survival in every industrialized country. [1] [2] [3] However, results concerning long-term residual morbidity have not been equally satisfactory, particularly among the most premature newborns. 3, 4 As the number of very preterm multiple births increases because of assisted reproductive techniques, 5 the indiscriminate application of invasive life-sustaining treatment to every infant irrespective of long-term prognosis is increasingly questioned. [6] [7] [8] However, no consensus exists on which patients might be candidates for palliative care rather than for intensive care or on the criteria on which such choices might be based. At one extreme, vitalists support the idea of an absolute intrinsic value of human life (the so-called sanctity-of-life position) and reject any form of discontinuation of lifesustaining treatment except for cases of 
A DVANCES IN PERINATAL MEDIcine have dramatically improved neonatal survival in every industrialized country. [1] [2] [3] However, results concerning long-term residual morbidity have not been equally satisfactory, particularly among the most premature newborns. 3, 4 As the number of very preterm multiple births increases because of assisted reproductive techniques, 5 the indiscriminate application of invasive life-sustaining treatment to every infant irrespective of long-term prognosis is increasingly questioned. [6] [7] [8] However, no consensus exists on which patients might be candidates for palliative care rather than for intensive care or on the criteria on which such choices might be based. At one extreme, vitalists support the idea of an absolute intrinsic value of human life (the so-called sanctity-of-life position) and reject any form of discontinuation of lifesustaining treatment except for cases of imminent death. 9 In contrast, others believe that the value of life is related to certain present or future capacities (such as, at a minimum having self-consciousness, the ability to establish a relationship with other human beings, and the capacity to derive some pleasure from existence), which define its quality, and hence a physician's duty to sustain it. 10 A number of intermediate positions that may be identified between these 2 extremes have been the source of ongoing discussions among ethicists, legal experts, and policymakers. 11 However, little empirical evidence is available on whether and how relevant these concepts are to those actually involved in making decisions: the parents and, especially, the physicians. The extent to which physicians' personal values and attitudes are associated with their practice of end-of-life decision making remains unknown.
A recent European study, EURONIC (European Project on Parents' Information and Ethical Decision Making in Neonatal Intensive Care Units: Staff Attitudes and Opinions) carried out on a large representative sample of neonatal intensive care units (NICUs) 12 in several countries has shown that both the frequency of physicians' involvement in ethical decision making and the type of choices made varied across countries. Practices such as continuation of current treatment without intensifying it and withholding of emergency interventions appear widespread. In contrast, the frequency of physicians reporting withdrawal of mechanical ventilation was highest in the Northern European countries and lowest in the South Mediterranean ones, such as Italy and Spain.
This study, based on the same sample of respondents in the EURONIC project, 12 explores physicians' attitudes and values underlying their medical behaviors. The specific objectives were (1) to describe physicians' attitudes toward value of life and life with disability, appropriate use of medical technology, and relevance of factors such as family burden, economic costs, and legal constraints to decision making; (2) to estimate the influence of physicians' country of origin and other personal and professional characteristics on their attitudes; and (3) to assess the relationship between attitudes and self-reported practice of end-of life decisions.
METHODS

Sample
The scope and design of the project have been described elsewhere. 13 The sample includes the 7 Western European countries of France, Germany, Italy, the Netherlands, Spain, Sweden, and the United Kingdom, and the 3 Central and Eastern European countries of Estonia, Hungary, and Lithuania. We also surveyed Luxembourg, but because it only had 1 eligible NICU, anonymity in reporting was precluded and these results are not presented herein. In each country, we identified all the NICUs satisfying 4 predefined eligibility criteria: routine care of very low-birth-weight neonates (Ͻ1500 g), with at least 20 admissions per year; possibility of prolonged mechanical ventilation; pediatrician or neonatologist (in Sweden, a nurse neonatologist also would qualify) on duty in the hospital on a 24-hour basis; and no transfer of patients to other units for medical reasons.
In the Netherlands, Sweden, Hungary, Estonia, and Lithuania, all the eligible units were asked to participate. In France, Spain, Italy, Germany, and the United Kingdom, a random sample of NICUs was selected after stratification by geographical area. In Italy NICUs also were stratified by the number of intensive care beds (Ͻ5, Ն5), and in Germany by university affiliation. 14 At the time of the study, all parttime and full-time physicians regularly paid by the hospital to carry out clinical activities ("employed") in the selected units were asked to participate.
Questionnaires
Data collection was performed during 1996-1997. Structured questionnaires were used to record data on the NICU's organization and policies and to survey the physicians' views, attitudes, and practices in end-of-life decision making.
The physicians' questionnaire was anonymous and self-administered to protect confidentiality. It included 57 questions asking participants about (1) their personal views on and attitudes about the limitation of intensive care for ethical reasons, the identification and role of decision makers, and the relevance of such factors as costs of health care, foreseen advances of medical knowledge, and legal constraints; (2) their self-reported practices throughout professional life and in the last problematic clinical case that they had encountered; and (3) their professional and demographic characteristics.
The questionnaire was originally prepared in English and subsequently translated into each country's respective national language. The translation accuracy was checked by translating the questionnaire back into English and by simultaneous review of the national versions by a panel of translators to ensure identical semantic content in each language.
Physicians' attitudes and beliefs and their relationship with self-reported practice are the focus of this article. Attitudes were explored by asking respondents' agreement, on a 5-point Likerttype response scale (from "strongly agree" to "strongly disagree"), with a list of 12 statements dealing with different aspects of ethical decision making. The statements were developed after a review of the medical literature and after indepth, qualitative, personal inteviews conducted among a small sample of physicians and nurses in Italy and France
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; the statements were examined for content validity by the international multidisciplinary group of experts associated with the EURONIC study.
Statistical Analysis and Construction of an Attitude Score
All questionnaire coding and computer storage were completed at the coordinating center in Trieste, Italy. Comments by respondents and answers to the few open questions were integrally transcribed and translated. Data analysis was performed using STATA statistical software. 16 Weights were used to account for the different sampling fractions applied in the various countries and strata. 17 Results are presented as weighted proportions and 95% confidence intervals (CIs). In the calculation of the latter, SEs were adjusted to account for the cluster sampling study design, ie, the nonindependence of observations within the same unit. 17 Factor analysis 18 was used to identify the chief underlying dimension of the set of 12 attitudinal statements. The first factor accounted for 80.8% of the variance and within it 7 statements (statements: 1, 2, 3, 4, 6, 7, and 8) were selected according to their higher factor loadings. These statements were found to be highly intercorrelated (reliability Cronbach ␣=.71) and represented agreement with the idea that a newborn's life has to be sustained irrespective of outcome, in contrast with the position that quality of life hastobeconsideredtoo.Anattitudescore was therefore derived as a sum of the answers to these 7 selected statements weighted by their factor loadings, 18 and the scale was normed to vary between 0, indicating total agreement with the idea of an absolute value of life (the prolife approach), and 10, corresponding to maximal disagreement with this position (the quality-of-life approach).
A multivariate linear regression analysis was used to identify the variables associated with a physician's attitude score, with the score as dependent variable. Independent variables included country; personal characteristics of the respondents (sex; age; having had children; religious background, coded as Catholic, Protestant, other, or none; and religiousness, defined on the basis of how important a respondent considered religion in his/her life); professional characteristics (position, length of experience in NICU, type of clinical work, involvement in follow-up of infants after discharge, and in research); selected unit characteristics (number of intensive care beds and of very low-birth-weight neonates admitted in 1996; level; working at a teaching hospital; existence and type of a hospital ethics committee, and of a written unit policy about ethical decision making). The variables retained in the final model were correlated with the attitude score at PϽ.10 and remained significant at that probability level once entered in the multivariate model. Variables not significantly related to the attitude score were removed from the model after determining that the effect estimates for country and the other variables associated with the score were not substantially modified. 19 To assess the relationship between physicians' attitude score and their practices, adjusted odds ratios (ORs) were estimated through a multivariate logistic regression model using as outcome variable the physicians' self-report of having ever decided (by themselves or together with others) to set limits on intensive interventions because of poor neurological prognosis. The attitude score was included in the model as a continuous variable, jointly with country and other personal, professional, and unit-related factors found significantly associated with the self-reported practice in the univariate analysis. (22) 46 (23) 24 (11) 32 (24) 24 (27) 1 (1) 30 (24) 2 (11) (31) 54 (25) 31 (23) 19 (22) 75 (81) 46 (39) 8 (44) 2 (7) Religious background None 7 (3) 0 26 (13) 34 (7) 27 (20) 11 (12) 21 (23) 33 (28) (24) 65 (32) 48 (22) 32 (24) 24 (27) 34 (38) 31 (26) 11 (61) 11 (39) Ͼ15
77 (29) 62 (31) 35 (17) 26 (10) 13 (10) 11 (12) 27 (29) 35 (30) 2 (11) 2 (7) *Data are presented as number (%). Percentages are rounded. NICU indicates neonatal intensive care unit. †Response rates were computed as number of recruited units divided by the number of invited units per country. ‡Response rates were computed as number of responding physicians divided by the number of physicians invited to answer the questionnaire per country.
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RESULTS
Response Rate and Characteristics of the Responding Physicians
Of the 166 eligible NICUs asked to participate, 142 accepted, giving an overall response rate of 86% (TABLE 1) . A total of 1391 completed questionnaires were returned from the 1559 eligible physicians (overall response rate, 89%; range, 69%-100%).
The distribution of sociodemographic and professional characteristics of the physicians varied across countries (Table 1) . In Sweden and Germany most physicians were men, while the opposite was true in the Netherlands, Hungary, and the Baltic countries. In Sweden and Italy physicians tended to be older than in the other countries. 12 When asked, "In what religious background were you brought up?" the most frequent answer in Spain, Italy, Lithuania, and France was Catholic, while in Sweden, Germany, and the United Kingdom it was Protestant. Religion was considered extremely or fairly important especially in Italy, Germany, and Spain.
Physicians' Attitudes and Attitude Score TABLE 2 shows the proportion of physicians responding agree or strongly agree with the 12 statements exploring attitudes. Thirty-three percent of physicians in Italy, 25% in Lithuania, and 24% in Hungary agreed with the statement: "Because human life is sacred, everything possible should be done to ensure a neonate's survival, however severe the prognosis." Most physicians in every country qualified severe mental disability as an outcome equal to or worse than death, while consensus was lower when severe physical disability was at stake.
A substantial proportion of physicians in Spain, Germany, Hungary, Lithuania, France, and Italy indicated that limitation of treatment may constitute a "slippery slope" likely to lead to abuses. In every country, however, similar or even higher proportions agreed that the "slippery slope" argument also may work in the opposite direction and that intensive care itself may represent a source of abuses through overtreatment.
In all countries the majority of physicians agreed that burden for the family is relevant when making end-of-life decisions for a child. More than half of the sample in the Baltic countries thought that legal constraints preclude the possibility of decisions to limit treatment, while a very small percentage did so in Sweden (3%) and France (5%). A substantial percentage of physicians in Lithuania (54%) and in Italy (29%) sup- ported treatment for every neonate irrespective of outcome, "because the clinical experience acquired will benefit others in the future." Although most physicians in each country did not believe that costs of health care should affect nontreatment decisions, one fourth or more agreed with this statement in France, the United Kingdom, and the Baltic countries. Most physicians in every country but Lithuania appeared to make an ethical distinction between withholding intensive care from the very beginning and withdrawing it afterward. About one third of physicians in France, the Netherlands, and Estonia found no ethical difference between treatment withdrawal and the administration of drugs with the purpose of ending a patient's life, ie, active euthanasia; in France and the Baltic countries more than half of the respondents agreed that "withholding intensive care without simultaneously taking active measures to end life" may increase the likelihood of severe future disability.
Physicians' answers to the 7 statements selected through factor analysis (statements 1, 2, 3, 4, 6, 7, and 8 in Table 2 ) were used to construct the attitude score, the distribution of which is presented in the FIGURE. The score varied across countries with median values ranging from 5.5 in Hungary and Estonia to 7.8 in the United Kingdom. The Baltic countries, Hungary, and Italy ranked lowest, tending toward a more prolife attitude, while the United Kingdom, the Netherlands, and Sweden had the highest scores. Spain, Germany, and France ranged in the middle. Italy, Spain, Germany, and Hungary showed larger variability around their median values, indicating a less homogeneous position of respondents.
Factors Predicting Physicians' Attitudes
A multiple linear regression analysis was conducted to identify the physicians' personal and professional characteristics and the units' structural conditions, which might explain the variability of the attitude score within and among countries.
The conditions that were significantly related to a higher attitude score, ie, having more quality-of-life beliefs, were being female, having had no children, being Protestant or having no religious background, considering religion not important, having an intermediate length of professional experience (6-15 years), and working in units with a higher number of very low-birthweight admissions (TABLE 3) .
In every country nonreligious respondents had a higher mean attitude score, ie, a stronger quality-of-life at- 
Attitudes and Self-reported Practices
When asked, "In the course of your professional life, have you ever decided, by yourself or together with others, to set limits on intensive interventions" because of very severe neurological prognosis, most physicians in every country but Italy and Hungary answered affirmatively (crude proportions across countries ranged from 46% in Italy to 90% in Sweden). 12 The likelihood of having reported this type of nontreatment decision (TABLE 5) increased among those with higher attitude scores (univariate OR per unit change of score, 1.6; 95% CI, 1.4-1.7), and the estimate did not change substantially when potential confounders were included in the logistic model. Other factors significantly associated with the outcome variable were length of experience in an NICU (Ն6 years), a senior professional position, and working in units with a higher number of intensive care beds.
In contrast, the effect of religious background and religiousness was no longer statistically significant once the attitude score was entered into the model. Women physicians did not significantly differ from their male colleagues after adjusting for professional position. The line intersecting the middle of each box is the median; the box extends from the 25th percentile to the 75th percentile (interquartile range [IQR] ). The error bars extend to the upper and lower adjacent value. The upper adjacent value is defined as the largest data point less than or equal to (75th percentile + 1.5 ϫIQR) and the lower adjacent value is defined as the smallest data point greater than or equal to (25th percentile−1.5ϫ IQR). A lower score represents a prolife attitude; a high score, a more quality-of-life attitude. *Mean values of attitude score adjusted by sex, having had children, religious background, years of experience, and number of very-low-birth-weight neonates treated in the neonatal intensive care unit per year. †P value refers to the difference between each country and Italy, Italy being the referent category. Country, as indicated by the higher values of the adjusted ORs, remained the strongest single explanatory factor of differences in practice after adjusting for the effect of the other determinants. No significant interactions were found between attitude score and the other variables included in the model.
COMMENT
The results of this study support 3 main conclusions. First, we found that the attitudes of European neonatologists toward sanctity of life vs quality of life varied both within and across countries. British and Dutch physicians scored highest in the quality-of-life position, while those from Hungary and the Baltic countries appeared to have the strongest prolife attitude, followed by Italy, Spain, and Germany. Within-country variability tended to be larger in countries, such as Italy and Spain, where legislation is more restrictive 20 and/or the influence of religion is greater. Presence of mental rather than physical disability, burden to the family, and perceived ethical difference between withholding and withdrawing treatment, and active euthanasia appeared to be relevant to the majority of physicians in most countries. However, considerations related to legal constraints, costs of health care, and acquisition of clinical experience were rated as less important to decision making.
Second, in every country a physician's attitude score was significantly associated with his/her likelihood of reporting having ever decided to set limits on intensive care interventions because of poor neurological prognosis, ie, on quality-of-life grounds.
Third, even after controlling for potential confounders in multivariate analysis, country remained a strong significant predictor of both physicians' attitudes and practice, suggesting an effect of cultural and social factors beyond those particular to physicians and their units.
Several articles have described physicians' attitudes [21] [22] [23] [24] [25] [26] and, less frequently, practices [27] [28] [29] [30] regarding nontreatment decisions for both adults and neonates. To our knowledge, however, only 1 other study explored their relationship by using attitudes as a predictor of selfreported practice. 31 In that study, Pennsylvania internists were asked their willingness to withdraw life support in response to hypothetical cases: those with a greater willingness to withdraw treatment were also more likely to report having done so during the preceding year. The authors concluded that clinicians differ considerably in their attitudes toward life value and support and that these attitudes are reflected in their practices. They also suggest that physicians should communicate such personal preferences to their patients.
Our study confirms the importance of attitudes in influencing a physician's practice. In addition to country and attitudes, other factors associated with practice in multivariate analysis were professional position, length of experience, and working in larger units. In contrast, the effects of religious background and religiousness were no longer statistically significant once the attitude score was included in the model, indicating that the attitudes might represent an intermediate step mediating the effect of physicians' religious beliefs on their practices.
Given the rapid advances in medical knowledge and technology in neonatal care, physicians are increasingly likely to be confronted with difficult decisions about starting or continuing invasive lifesustaining treatments in the face of very poor long-term prognosis. Because of their predominantly technical training, however, they may feel poorly equipped to deal with these highly value-laden choices, especially in societies that do not engage in open ethical, legal, and professional debate on such issues. According to a recent review of legislation and official guidelines across Europe regarding limiting treatment in neonates, 20 most countries allow nontreatment decisions for newborns who will inevitably die regardless medical interventions, but limitation of intensive care on the basis of future quality of life is much more controversial. In some countries, such as Italy, the law is strongly protective of human life, especially when minors are involved, to the extent that resuscitation of a preterm neonate is mandatory and practiced, even when the birth results from induced late abortion. 32 But in general, physicians are operating in a legal vacuum, since most countries lack specific rules either in their national law or in their codes of professional medical ethics. Only in the United Kingdom and the Netherlands have several court cases tested the limits of what is permissible. 20 In the United States, the American Academy of Pediatrics does support forgoinglife-sustainingtreatmentwhenphysicians consider the treatment not in the newborn's best interest. 33 However, under the so-called "Baby Doe" regulations and subsequent child abuse amendments, 34 nontreatment decisions for newborns and infants are permitted in only 3fairlyrestrictivecircumstances:(1)when the infant is irreversibly comatose; (2) whentreatmentwouldpurelyprolongthe process of dying; and (3) when it would be futile and inhumane. In every other case, withholding treatment would be consideredaformofmedicalneglectleading to loss of eligibility for federal funding. As a consequence US neonatologists have often been reported to follow the "wait until certainty strategy," 24, 35 which prescribes maximal treatment of every infant until virtual certainty of death or irreversible coma is reached. A US survey 23 found that physicians frequently felt pressured to overtreat infants because of federal regulations, fear of legal action, and technological developments. They believed that the regulations did not allow adequate consideration of infants' suffering and interfered with parents' right to determine which course of action is in the best interest of their child. More recently, in discussing the legacy of Baby Doe, a group of US pediatricians noted that "while adults were gaining a right to die that included the right to forego fluid and nutrition, the parents of neonates were losing the right to forego all but the most inefficacious treatments." 36 Some limitations of this study should be noted. The attitude score was derived through factorial analysis by selecting, from a wider pool, those statements that showed a high correlation and internal consistency, as well as content validity with attitudes toward life value and support. Although this was true for the whole sample, some of these statements showed lower correlation in some countries; therefore, the consistency at country level might be not as good as the global one. Underreporting of end-of-life practices cannot be excluded although efforts made to protect confidentiality, as well as consistency of results with other studies, 15 ,30,37 make it less likely. Finally, the numbers of physicians participating in Estonia and Lithuania were small, possibly resulting in unstable estimates, but the physicians who participated represent all or nearly all eligible physicians in those countries.
To our knowledge, this is the first study exploring the neonatologists' attitudes toward quality of life and the relationship with their own practices in a representative sample of NICUs from a large number of European countries. International comparisons of this nature are important for several reasons. Learning about the effects of cultural factors on treatment choices 38 may help broaden the perspective of those who frame these decisions as purely medical. Comparative studies could also be useful for seeking a better understanding of the effects of the law and societal and cultural values on clinical practice. 39 Our investigation revealed that different cultures and legal and religious contexts influence both physicians' attitudes and end-of-life practices within Europe. This is all the more relevant in light of the important finding that physicians' personal attitudes do relate to their practice of end-of-life decisions. To the extent that this relationship reflects direct causality (with attitudes influencing practices, rather than the reverse), international cross-cultural studies such as this one may facilitate a critical selfanalysis of physicians' behaviors, and lead to a decision-making process grounded on a more sound ethical basis.
